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The U. S.Army Research Institute’s
Science andlrechnology Pogram
For Fiscal Year 1998

This document describes the UASmy
Research Institute for the Betaral and
Social ScienceqARI) Science &
Technology (S&T) Research Program for
FiscalYear 1998 (FY98), and prmes an
overview of the Institutes mission and goals.
The 15 vork packages describedves the
Applied Research (6.2) ardivanced
Technology Deelopment (6.3) planned for
FY98.

The U.SArmy Research Institute for the
Behavioral and Social Sciences (ARI) is the
Army’s primary laboratory conducting
research on personnel performance and
training. Our main focus is on the human
element in théArmy — the Soldier Our
research contriltes to impreing the entire
life cycle of the soldier: recruiting, selection,
assignment, training, leaden@éopment, and
mission performance. It also includes
programs to impnee quality of life for
soldiers and theiraimilies. ARI’s mission is
to provide nev technology to meet the
personnel and training challenges of the
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Army; conduct studies and analyses to
address short-term issues and respond to
“hot topics” that emeye; and preide
technical assistance on critical issues
affecting all parts of th&rmy — the ogant
zation, the people, and the technologies for
the future.

To accomplish our missioARI is
located at ky Army installations shen on
the map bely. ARI has ten Research Units
and two Research @ites that gecute our
Science &Technology (S&T) research
program —Applied Research (6.2) and
AdvancedTechnology Deelopment (6.3) -
described in this documentVe also hae
the Research ardbdlvanced Concepts @ée
(RACO) that manages our Basic Research
(6.1) program which is focused on personnel
performance and training issues of the
future, and is primarily Unersity-based.

In addition,ARI has two offices that
provide operational support anddawhat
provide coordination and liaison: (1) the
Army Personnel Suey Office (APSO), that
develops andiéldsArmy-wide suneys and
provides &pertise on personnel sy
development and methodology to other
Army and DoDAgencies; (2) the
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Occupationalnalysis Ofice (QAO), that
develops analytical tools and methods and
conducts ery comple Army-wide occupa
tional/job sureys and analyses; (3) the coordi
nation ofice providing liaison to thelraining

& Doctrine Command (TRADOC); and (4)
the coordination dice providing liaison to the
U.S.Army in Europe (USAREUR).

To be trained and ready to meet today’
challenges and these-changing requirements
of the digitized battle¢ld for Force XXI; and
to become an #dctive, quick-reaction, mobile
fighting force as th&rmy After Next (AAN),
the Army must maintain a proper balance
among its six imperates: (1) quality people,
(2) leader deelopment, (3) training,

(4) doctrine, (5) force mix, and (6) modern
equipment.ARI's S&T program supports
theseArmy imperatves, focusing ondice
XXI and AAN changes. Speaifally, our
research addressgsality people, leader
development,andtraining .

The purpose of this document is to
describe the wrk to be accomplished through
our 15 applied research and adeed
technology deelopment wrk packages
related to quality people and training that
make up our FY98 S&T program. Leader
development dbrts in FY98 are concentrated
in our basic research progrardditional
information onARI or its programs can be
obtained by contactingRI’s Web page
(wwwe-ari.armymil ) or the indvidual research
unit chief listed at the end of eaclork
package description.

Quality People

General Dennis J. ReimeEhief of Staff of
theArmy, has said that “soldiers willvahys
be the ley to victory” For theArmy to
maintain full readiness with a smaller force
and signiicantly reduced resources, it must

ensure that the best people are recruited and
that thg are assigned to jobs for which yhe
are most qualiéd. To retain the best soldiers,
the Army must also praide support systems
and career delopment opportunities that
allow soldiers to “be all thecan be” both in
peacetime and inav. ARI's Quality People
S&T program for FY98 includes fourask
packages that @elop and use aaviety of
technologies to help maintain and enhance the
quality of theArmy.

I. 21st Century NCO (NCO21)

What ae the attrilutes and skills that
Noncommissioned €@ders (NCOs) will equire
for the divese high tetinolagy missions of the
future?

This work package lan in FY97 and lays
the groundwrk for selecting, assigning,
training, and promoting soldiers who will be
effective NCOs for Brce XXI and thedAAN.

structure, and
doctrine will

of NCO jobs,
and thus, the *
characteristics 0
the indviduals
who must il
them. We will
examine &
expected change= S e
to NCO jobs in FY98. In FY99 we will
develop nev measures of indidual character
istics that may be required by these changes.
Products from this research will include
detailed taxonomies and descriptions of the
nev NCO attrilutes needed to befettive in
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the 21st Century Future research will gelop
the selection/assignment criteria and
performance measures to ensure that the
highest quality soldiers will become our future
NCOs.

(Dr. Michael Rumsg DSN 767-8275)

II. Impacts of Military Experience on the
Soldier (LIFELINE)

What ae the impacts of majgkrmy e/ents
and &periences, sircas contingncy
opemtions, on ecruitment, commitment,
performancereadiness, andetention?

The objectre of this work package is to
use longitudinal, ivesticative methodologies
to determine the &dcts wer time of
significantArmy organizational changes and
events on soldiers and thearhilies. These
methodologies hee been used to determine
the impact of eents and depionents on such
issues asdamily adaptation, training, readiness,
and retention.To date, we hae investicated
the GulfWar, Army downsizing, and arious

Qrtesy dboldies

p

stability operations such as the Sinai
deployment of resers forces and, most
recently Operation Joint Endear (OJE) in
Bosnia. Results of our researclvéa

improved mobilization procedures, skills
assessment, pre-depioent training, and
family support programs, to name just @a.fe
In FY98, the inal year of this wrk, we will
provide theArmy with early post-deplment
lessons learned for the Reseil®omponent
(RC) soldiers who participated in the OJE
peacekeping operationThis work focuses on
both RC soldiers and thearhilies, and the
lessons learned include thdeets of the
deployment on training, readiness, leadership,
family support, aiilian jobs, and retention. In
addition, this research will produce method
ological tools to ealuate the long-term fefcts
of future signifcant military experiences on
soldiers and theiraimilies.(Dr. Paul Gade
DSN 767-8866)

[ll. Soldier Attitudes and Opinions
(TRENDS)

How can senior leadsraccuately assess the
command climate of th&ermy?

Senior leaders need to be able to accurately
assess the command climate of Anmy, to
identify emeging soldier concerns, and to
assess soldiergactions to the curreArmy
ervironment and changes that occur both
internally and gternally The objectve of this
work package is to ¢elop and apply methed
ologies to analyze and track the trends in
soldier attitudes and opinions for use by senior
Army leaders. Bginning in FY98, we will
analyze and summarizemy and cvilian data
to provide insight on thé&rmy’s current
command climate. Future products will
include impre@ed surey and research
interview methodologies and the results of
their application to the assessment of
command climate and other attitude and
opinion data wer time.(Dr. Alma Steinbag,

DSN 767-0364)
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IV. Effective Special lerces and Small
Unit Operations (TEAM-UP)

What ae the methods for imgving the
performance of small, highlyained semi-
autonomous units?

This work package will use Speciabfees
(SF)A-teams as the testbed forveéoping and
testing stratgies for impreing performance
of small, highly trained unitsThis research
will transfer these successful stigits to
otherArmy units to prepare them to perform
more efectively in future operations that are

e - RO : ‘

ok 18, ¥ BN
being deeloped in thédAN scenarios. In
FY98 we will identify indvidual, team, and
organizational &ctors that impact thefet-
tiveness of SRA-team performance. Future
research will deelop and alidate prototype
interventions that impnee signifcant problem
areas identiéd in FY98. Future products will
include impreed methods for selecting SF
soldiers, straggies to impree information

flow within the chain of command, and
improved leader and team training programs
and stratgies.

(Dr. Paul Gade DSN 767-8866)

£l | .J'

Leader Development

In FY98,ARI will be addressing leader
development issues in its Basic Research (6.1)

program through Urersity-based research
projects. (Dr. Michael Drillings,
DSN 767-8641)

Training

ARI’s Training S&T program deslops
new training technologies and performance
measurement techniques to train undiial
and unit tasks morefettively within
budgetary constraints. Much of our research
focuses on assessing and impng the efec-
tiveness of ne simulation technologies by
developing stratgies and programs to
optimally emply these n& technologies for
training. The efectiveness of training
simulations (e, virtual, or constructe) is
largely a function of the methods used to
apply them to the tasks thé&ain, the
adequayg of performance measurement, and
the availability of timely and dective
feedback. No matter noelaborate a
simulation may be, it is a tool that is only
valuable to thexdent that it can ultimately
improve soldier and unit performance. Special
training issues oftenxest depending on the
type of unit (light inaintry, armor aviation,
etc.), on the component (Ae#, Reserg), or
on the type of simulation technolag¥he
11 work packages for FY98, described helo
address thewerall design and/onaluation of
innovative training technologies, as well as
mary special training issues, to impeArmy
training efectiveness, diciengy, and
readiness.

. Structured Simulation-basedArmor
Training (STRONGARM)

What ae the optimum methods forvadoping
and using simulations, sih@s the Close
CombatTactical Trainer (CCTT), for taining?

“Building the Ultimate Smart\eapon:TheAmerican Soldier”
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The objectre of this work package is to
develop, ealuate, and r@ie methods to
enhance the trainingfettiveness of virtual
simulations for collectie training. Progress to
date has included: (1) application and
refinement of a method for assessing the
training capabilities of simulations; (2) design,
development, andwaluation of prototype
structured simulation-based training programs;
(3) assessment of a prototype performance
feedback system; and (4) ided#tion of
lessons learned from d&lopers and users of
simulation-based trainingThe focus of this
research has been on training for armored
forces, and the lessons learned from our
research are currently being applied to the
CCTT (a netwrk of computers prading
realistic collectve training for armor and
mechanized ird@ntry on a simulated
battlefeld). In FY98, the last year of this
work, we will produce a thoroughly tested
methodology for deeloping structured
simulation-based training programs, and
produce guidelines that can be disitdx for
applying the methods to other training
simulations. These guidelines will include

how to manage and sustain the quality of these

innovative training programs.
(Dr. Barbata Bladk, DSN 464-3450)

[I. Force XXI Training (FASTTRAIN)

How can theArmy impove its unit taining
to efectively meet thehallenges of the
21st Century?

This work package deslops prototype
training and performance/&uation
techniques for both the ceentional and the
digital capabilities necessary fooree XXI.
Our research willxploit the use of simulation
(live, virtual, and construet) to deelop and
demonstrate these prototype training and

evaluation techniques. Progresgepthe last

two years includes the conduct of laite and
battalion pilots of threARI-developed

training packages: dfce XXI| Battle Staf
Training System, StafsroupTrainer and
Brigade StdfTraining Exercises.Three

products will be deliered in FY98: (1) a
prototype training package and associated
performance measures foorEe XXI training,

(2) a front-end analysis of the requirements for
using the CCTT to train in the digital mode,
and (3) tools for assessing skill retentiovels

on selected digital tasks in the operation of the
M1A2 tank. Future wrk will include refning
and &porting the ne training methods,
packages, and strgies to use for training the
Army’s Force XXI.

(Dr. Barbara Bladk, DSN 464-3450)

photo courtesy dBoldies

[ll. Night Operations Training
Technologies (NIGHTFIGHTER)

What tiaining concepts, methods, andltec
nologies will impove the ability of the
infantry to fght at night?

This research has idenéfl night
operations problems, possible training
solutions to these problems, araligated
training intenentions applied to dismounted
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infantry tasks for ééctive night fghting. We
have also deeloped dective unaided night
vision training, aiming light zeroing
procedures,iéld expedient procedures for
adjusting the visual acuity of night vision
goggles, and aalidated computebased 2nd
generation FLIR (fonard looking infrared)
combat ehicle identifcation program. In
FY98 we will complete this ark package by
summarizing and documenting the training
implications resulting from our thermal
combat ehicle identifcation experiments;
producing videos to capture the modeetive
night operation training techniques from our
completed research; and completing a trend
analysis of the operational and training
problems related to night attack.

(Dr. Scott Gaham, DSN 835-5589)

IV. Technology-based InfantryTraining

(T-BIT)

How can ne tedinolagy-based @ining
padkages assist infantry commandeo tain
their units in both live and simulatedvéron-

ments?

The objectre of this nev work package is
to develop and ealuate prototype-training

programs and simulation

training support
packages specif
cally related to
infantry forces.
Our research will
investicate
methods for
effective design
and implementa
tion of technole
gies, such as
distance learning,
to support the
Army’s initiatives

in this area at the lahtry School. In FY98

we will develop and alidate training materials
for selected battle stgbositions to include the
infantry battle captain, and we will assess the
utility and efectiveness of simulations and
methods for training mounted and dismounted
infantry units. We will also assess the small
unit tactical requirements for Military Opera-
tions in UrbanTerrain (MOUT). Future
research will ealuate and réfe training
programs and performance measures for
infantry battle stdftraining and for the
dismounted irdintry component inVe and
virtual combined arms simulation\eron-
ments. (Dr. Scott Gaham, DSN 835-5589)

V. Distributed Interactive Simulation
(DIS) Training Technologies (SYNTRAIN)

What nev training tetinolagies can be used to
enhance the &fctiveness of Distrilied
Interactive Simulation (DIS) Systems?

The objectye of this work package is to
develop and demonstrate training, mission
rehearsal, performance measurement, and
feedback design technologies thatetdil|
adwantage of DIS systems for imming
Force XXI combined arms unit training.
Products from prgous years hze included:
the Unit PerformancAssessment System
(UPAS) to measure performance andvide
training feedback in netwvked systems; and
the AutomatedTrainingAnalysis and
Feedback System TAFS), an enhancement
to URAS which uses ariigial intelligence
technology to aid trainers in producing quality
After Action Reviews (AARS). In FY98 we
will complete this work by assessing the
guality of AAR aids generated YTAFS as
a function of the training andkperience of the
trainer and the type and compigy of the
exercises being trained\Ve will also apply
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cognitve modeling techniquesward
producing more realistic bebiar of
computergenerated forces.

(Dr. Stephen Goldbgy DSN 970-3980)

VI. Virtual Environments br Combat
Training (VIR TUE)

What ae the equired taracteristics for using
Virtual Environment (VE) systems for
dismounted soldier &ining and eheasal?

The deelopment oVirtual Ervironment
(VE) technologies dérs an unparalleled
B =) @ Opportunity to

b provide efective

N training and
rehearsal for
soldiers to perform
in the small-unit,
B quick-reaction
scenarios
ervisioned inAAN.
Our research to
date has established
aVE researchdcility, reviewed performance

requirements, deloped test scenarios and test

batteries for assessing performanc¥i) and
demonstrated thefettiveness oVE for
acquiring and transferring spatial kmedge
to the “real vorld” In FY98 we will wrap up
this work package by concentrating onahto
useVE in collectve small unit training.We
will implement methods to measure team
performance and assess thie@f of
measurement on training outcomdse
product of this gbrt will be findings and rec

guestions to be addressed in fallon
research, including: what types of tasks are
best suited for training IME; what levels of
fidelity (imagery sound, motion tracking, and
touch) are required to produce codeefive
training systems; ivo do we minimize side-
and aftereffects ofVE; and hev do we
maximize the transfer &fE training to
performance in the realosd?

(Dr. Stephen Goldbgr DSN 970-3980)

VIl. Reserve ComponentTraining
Strategies (TRAIN-UP)

How can the Reserve Component (RC)
improve training within time andesouce
constaints?

The goal of this wrk package is to help
the RC train betterfaster and cheaper through
the use of training aids, dees, simulators,
and simulations ADSS). TADSS can be
used to assess pi@engy levels of
soldiers/cravs and thereby determine which
need remediation, momuch thg need, and
on which tasks or missiondVe have
developed alTADSS-based tool for predicting
gunnery qualitation scores on M1AZank
TableVIll (the crew-level, live-fire certiica
tion exercise), as well as a competg+immased
stratgy for training tank gunnery using ow
simulators: the Conduct-of-Fifgainer
(COFT) and thébrams Full-Crev Interactve
SimulationTrainer (AFIST). In FY98, the
final year of this wrk, we will develop a
generic softwre tool for RC units to predict
live-fire performance (e.g., tank gunnery quali

ommendations to the equipment designers and fication, M16A2 rifle marksmanship quadti&
the training community on kobest to us&E tion) based on performance in simulators, and
technologies in training for small unit showv how live-fire tank gunnery qualdation
operations -- speddally, training dismounted scores can be predicted from a smaller subset
infantry units. Sinc®E technologies areery of firing engagements than are currentisefi
new, we still haee a number of unanswered for TableVIll. In addition, we will complete
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an assessment of tAemor and Mechanized
Infantry time-compressed gunnery training
stratg)y developed by the National Guard
Bureau and the Defengelvanced Research
ProjectAgencg/ under Project SIMIAR
(Simulations inTraining forAdvanced
Readiness). dflow-on work will include
applying these tools and strgies to other
weapon systems and simulations.

(Dr. Ruth Phelps, [208] 334-9390)

VIII.  Simulation Training for Aviation
(STRATA-FI)

What ae the simulationidelity requirements
and the apppriate mix of simulation and
aircraft for cost-diective aviation tining?

This work package focuses on determining
the simulator capabilities and tradfsof
required to train basic and ahced aircre
skills using pratiengy-based instruction.
UsingARI’'s state-of-the-artvaation training
research simulator (STRA), design issues
have been addressed to determine their kedati
contrikbutions to skill acquisition and retention
for rotary wing &iation tasks. Experiments
have been performed to assess thgree to
which simulator design featurededt transfer
of training to actual aircraft flight
performance.To date, we hae determined
helicopter simulatoridielity requirements for

3

photo courtesy df\eapon Systems

crew and multi-aircraft task training for a
variety of rotary wing aircraft types. In FY98
we will complete this wrk by deeloping a

set of specitations for future flight simulators
which will include the types and directions of
motion which thg must generate to train
effectively for Force XXI. We will also

provide recommendations for the most
effective mix of simulators and aircraft for
maximizing the diciencgy and efectiveness of
Initial Entry RotaryWing training. (Dr.
DennisWghtman, DSN 558-2834)

IX. Battle Command Training (DECIDE)

How can theArmy pepare battle commandsr
to handle theequirements of the digitized
battlefeld?

This nev work package will deelop and
demonstrate stand-alone, self-paced instruction
to improve the cognitie thinking skills needed
to perform battle command tasks more
effectively in the comple and wlatile
ervironment anticipated during the early part
of the 21st CenturyThis program of
instruction will supplement standard practices
of battle commander gelopment which
focus on the acquisition of kmtedge and
procedures. During FY98 we will delop
measures of battle command skills that will be
used to assess both leader performance -- is
battle command training andwdopment
being translated into fefctive leader behaor
and impreed decision making?-- and program
effectiveness -- are we imprimg adaptie
thinking skills? Future products will include
validated training materials for teaching
versatile thinking in battle command scenarios
and “lessons learned” resulting from actually
teaching cognitie skill enrichment to future
battle commanders(Dr. Stan Halpin,

DSN 552-9758)
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X. Joint Operations Simulations
(JOSHUA)

How can theArmy assess itsdiming efective
ness andeadiness for the joint opating
environment of Brce XXI andAAN?

The objectre of this work package is to
develop and test e training and ealuation
methods for use in distuited synthetic en-
ronments to ééctively train Joint Mission
Essentiallasks (JMET).We hare developed
distributed training techniques and metrics for
evaluating complhe, multi-echelon Joint Staf
exercises — speddally, planning joint
tamgeting for the jointife support mission. In
FY98 we will develop and demonstrate
improved methods for writing training
objectves and translating them intdiefent
exercises forife support training in joint em
ronments.We will also deelop the methods
for measuring compleorganizational
performance. Futureavk will assess ho
well simulations and modelsosk to achige
effective training of JIMET Methods will be
developed for planning and conducting
systematic, &rtical (multi-site, multi-service,
and multi-echelon) training feedback, and for
linking exercise performance to estimates of
training efectiveness and readiness.

(Dr. Robert Seidel, DSN 767-8838)

XI. Foreign LanguageTutor (SIMT ALK)
What advanced tutoring feaks ae efective
for sustaining perishable langga skills and
how can suc featues be easily incorpated
into efective tutoring ppgrams?

The objectye of this nev work package is
to develop a set of computdrased tutoring
techniques to sustain perishable foreign
language skills and be easily maalifie to

support rapidly changing training require
ments. Br example, one technique immerses
users in simulated task\veronments in which
they can engge in virtual dialogues with
computergenerated images representing
indigenous people in host countrieBhe inal
product will be a computdrased tutor and
authoring system that is easy to use teett®
language skill training and sustainment
programs. It will incorporate natural language
processing
and
continuous
speech
recognition
(CSR) to
control
video and
animated
graphics in
mission
simulations. In FY98 the interim discrete
speech recognitionevsion of the language
tutor and authoring system will beaduated

by the Special Operation®fees, and the CSR
system will be deeloped.

(Dr. Robert Seidel, DSN 767-8838)
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ARI has a highly trained anceerienced stéfwhich is able to quickly understand
Army challenges and pvale technologies to help meet them. Most of our sciergiaf have
Ph.D. level training in a recognizedetd of social or behaoral science and ke at least
20 years of researcixgerience wrking onArmy issues. In 199&RI receved theAmerican
PsychologicaAssociations Presidentiahward recognizing our “enormous contrilons to the
behaioral and social sciencés.

ARI research primarily supports initia@is of the Deputy Chief of St&br Personnel,
the Commanding Generdlraining and Doctrine Command, and the Chief offSéaimy. The
goal of our S&T program is to pre high quality personnel performance and training
research to ensure a trained and refsahyy.

Leader
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Trained
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